Introduction
The facial nerve has fascinated and interested almost all physicians, otolaryngologists and neurologists for several decades and extensive studies have been carried out on disease. As the course of the facial nerve is intimately related to the temporal bone and middle ear, any lesions or infections in the middle ear can cause facial nerve paralysis. Acute otitis media (AOM) is defined clinicopathologically as inflammation of the middle ear cleft with rapid onset and infective in origin and associated with collections of clinical manifestations.
It is sometimes called as acute suppurative otitis media. AOM is a common illness in pediatric age, but it is rare in adults. Facial nerve paralysis is a rare complication of AOM in the clinical practice and its incidence is about 0.005% AOM [1] . The possible cause for facial nerve paralysis in AOM are likely to be changes of the middle ear environment such as raised pressure, osteitis or acute inflammation where the physiology of facial nerve may be affected [2] . It was a common clinical complication of AOM in the pre-antibiotic era with an incidence of around 0.5%-0.7% [3] . In AOM, facial nerve paralysis is thought to be caused by intra-fallopian inflammatory edema and followed by ischemia with neuropraxia. Raised intratympanic pressure is due to accumulation of inflammatory fluid or Objective: To assess acute otitis media with facial nerve paralysis, its prognosis, and treatment. Methods: It is a retrospective study. Thriteen patients of acute otitis media associated with facial nerve paralysis attended the outpatient department of otorhinolaryngology between May 2017 and April 2019. All patients were clinically assessed with appropriate investigations, prognosis, and treatment. Results: Out of 13 patients, 2 were identified with complete facial paralysis and the remaining 11 patients presented with incomplete paralysis. Medical treatment including antibiotics and corticosteroids failed, while myringotomy and facial nerve decompression were done with a favorable outcome. Eleven patients recovered to grade-I (House-Brackmann) and 2 cases to grade-II (House-Brackmann). Conclusion: Peripheral facial nerve paralysis in acute otitis media is rare. Antibiotics and steroids yield good outcome as conservative management. In case of failure by conservative treatment, facial nerve decompression yields a favorable outcome. osteitis or acute inflammation, retrograde infection or by reactivation of facial nerve of viruses inside the fallopian canal where the physiology of facial nerve may be affected directly. Facial nerve paralysis due to AOM requires proper care with antibiotics, so the need of any surgical intervention can be minimized. Our study aims to describe the experience of AOM with facial nerve paralysis with its management and outcome at a tertiary care teaching hospital. Table 1 ). The facial nerve lesions were assessed topographically through a study of tearing, stapedial reflex test and imaging. The prognosis of the facial nerve was assessed by electroneuronography. Broad-spectrum antibiotics were used to treat the majority of the bacteria causing AOM and steroids. We also prescribed eye drops and eye protection ointments. Surgical treatment included myringotomy and/or mastoidectomy and facial nerve decompression without opening the facial nerve sheath.
Materials and methods

Results
A total of 13 patients were included in this study. Out of 13 patients, 8 were male (61.54%) and 5 were female (38.46%) with age varying from 1 year to 65 years (mean age: 14.32 years). A total of 2 (15.38%) were identified with complete facial paralysis and 11 (84.62%) presented with incomplete paralysis. Nine (69.23%) patients presented with right side facial palsy whereas 4 (30.77%) patients presented in left sides. Topographic tests showed 12 cases (92.31%) of infra-geniculate and 1 case (7.69%) of supra-geniculate facial nerve paralysis. The mean duration of infection before facial paralysis was 3.4 d with mean duration of facial paralysis as 17.53 d. Ten patients underwent CT scan of the temporal bone and revealed opacification of the middle ear and coalescence of mastoid air cells without any evidence of bony erosion. Nine patients underwent an audiological evaluation and showed a conductive hearing loss. Fluid was aspirated from nine cases and seven showed negative culture for bacteria, which may be due to previous antibiotic course. Two cases showed streptococcus pneumoniae in culture. All patients received high dose broad-spectrum antibiotics (Amoxyclav) following myringotomy with grommet insertion. Two cases underwent mastoidectomy and facial nerve decompression, which showed 
Discussion
Facial nerve paralysis is a rare but a serious complication of AOM with functionally, emotionally and esthetically devastating consequences. The incidence of facial nerve paralysis is drastically declined from the pre-antibiotic era to present days, and meanwhile, the incidence of facial nerve paralysis dropped from 2 in 100 cases to 1 in 2000 [4] . AOM is a commonly encountered disease among children and early adulthood. In this disease, the inflammation is found in the middle ear cavity and mastoid whereas, in severe disease, the inflammation will spread to adjacent structures in the middle ear cleft. The fallopian canal is a bony canal covering the facial nerve which is involved in case of persistent inflammation of the middle ear cleft, leading to facial nerve paralysis. Paralysis of the facial nerve in a child or an adult will results in weakness of the facial muscles, impacting on verbal communication, social interaction in respect to facial expression, oral competence, taste, corneal protection, and vision. The facial nerve paralysis is more devastating when it is seen in pediatric patients where parents present with an unreasonable concern for the well being of their children [5] . The exact etiology of facial nerve paralysis in AOM is not well understood. The possible mechanisms of facial nerve paralysis include direct neurotoxic effects of middle ear effusion, inflammation, and edema of the nerve and ischemia [6] . Infections in the middle ear usually affect the facial nerve in the presence of the dehiscence of the fallopian canal, usually tympanic segment.
In AOM, early facial nerve paralysis is thought to be due to toxic neuritis by direct involvement of bacterial toxins and it will lead to hyperemia or edema of the loose fibrous tissue of the nerve. This edema may be due to vasomotor paresis of the epineural vessels.
The bacterial toxins in AOM may reach the nerve via dehiscent in the fallopian canal [7] . In the post-antibiotic era, the incidence of facial nerve paralysis due to AOM is 0.2% and so traditional treatment is encouraged towards timely eradication of infecting agent with antibiotic therapy [8] . to restore the function. Many physicians recommend aggressive treatment with antibiotic and myringotomy with or without grommet insertion [14] . In addition to this, steroid therapy is also advised for facial paralysis [15] . For two patients of our study, mastoidectomy and facial nerve decompression were done where intra-operative bony dehiscence and edema of the tympanic segment of the facial nerve were seen and this is similar to Tschiassny's theory which described by Zinis et al. [16] . This theory says infectious involvement of the facial nerve occurs via bony dehiscence and neurovascular communication between the facial nerve and middle ear. The study showed anatomical variations of the facial nerve, documented 55% fallopian canal dehiscence, which helps us to think about other pathological mechanisms, as facial nerve paralysis as a complication of AOM is uncommon [17] .
One theory suggests that the infection causes compression of the vessels that feed the facial nerve and causes local ischemia and nerve infarction and leads to paralysis finally [18] . One study concluded the mechanism of the facial nerve paralysis in AOM by direct involvement of the facial nerve to the bacterial or viral toxins [19] . The patients underwent operation showed improvement of the facial nerve regardless of the grading of the paralysis. The decompression of the facial nerve is usually done by removal of the matrix which drapes over the dehiscent nerve as it can be easily peeled off by using suction and sickle knife or gently peeling it off with help of a moist cotton ball followed by irrigation with saline. In this study, two cases underwent intact canal wall cortical mastoidectomy and granulations identified the tympanic segment of the facial nerve where bony dehiscence was identified.
The granulation tissues from dehiscence area over the tympanic segment of the facial nerve were cleared. Eye care is also an important part of management if incomplete eye closure is seen in AOM with facial nerve paralysis. Ophthalmologic consultation is required if the patient complains any eye pain, redness or vision changes. In AOM with facial nerve paralysis, more than 95% of patients will have complete recovery whereas patients with complete facial paralysis have worse outcomes with complete recovery in 58%-70% only [20] . Aggressive and appropriate treatment in the earliest period help patients to recover from facial nerve paralysis.
Facial nerve paralysis has a tremendous impact on the patients and their family, particularly when the patient is a child. AOM with facial nerve paralysis is rare. We presented a small series demonstrating facial nerve paralysis with AOM. The treatment of this clinical entity included antibiotics and steroids. However, myringotomy with grommet insertion for drainage of fluid from the middle ear is helpful for immediate facial nerve decompression.
This study has a relatively small sample sizes due to the rarity of this clinical entity. However, the detail clinical profile of the patients with AOM and its management will definitely help to provide a management strategy and its awareness among patients suffering from AOM and facial nerve paralysis.
